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AMENDED CLAIMS 



1. (previously amended) A stacked diei^assembly, comprising: 
at least two semiconductor dies disposed on a substrate in a stacked arrangement; the 
substrate comprising a first surface having temninal pads disposed thereon, and a second surfece; 

a first die disposed on the first surface o^^the substrate, and comprising a first surface 
having bond pads disposed Aereon, a second surfecc, and bonding elements connecting the bond 
pads to the terminal pads on the substrate; and ! 

a second die comprising a first surface, a second surface, and a perimeter; the first surface 
having bond pads disposed thereon; the second:|surfiace comprising a recessed edge portion along 
the perimeter of the die; the second die disposed on the first surface of the first die with the bond 



t the perimeter of the die; tne second me oisposea on me nrsi surrace oi mc msi aic wim uu 

^ pads on the first die positioned within the recessed edge portion; the recessed edge portion 

1 : u^;»u+ ai.ffi^^Anr f/>t> f«1^oronrf» thp vilnnHiTicr plp.ment!; extending from the bond I 



having a height sufficient for clearance of the bonding elements extending from the bond pads of 
the first die. 



'i 

2. (previously amended) A stacked die assembly, comprising: 

at least two semiconductor dies disposell on a substrate in a stacked arrangement; the 
substrate comprising a first surfaiice having terminal pads disposed thereon, and a second surface; 

a first die disposed on the first surface 4f the substrate; the first die comprising an active 
surface having bond pads disposed thereon, an|opposing inactive surface, and bonding elements 
connecting the bond pads of the first die to the||terminal pads on the substrate; and 

a second die comprising an active surfajce, an opposing mactive surface, and a perimeter; 
die active surfiK;e having bond pads disposed thereon; the inactive surface having a recessed 
edge portion along the perimeter of the die; thdj second die disposed on the active surface of the 
first die with the recessed edge portion providing an opening over the bond pads of the first die, 
the opening sufficient for passage of the bond^ng elements therethrough . 

1 
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3. (previously amended) A stacked die assembly, comprising: 
at least two semiconductor dies disposecJ on a substrate in a stacked anangement; the 

substrate comprising a suifece having teramial pads disposed thereon; 

a first die disposed on said surface of the substrate; the first die comprising a first surface 
having bond pads disposed thereon, a second suiface, and bonding elements connecting the bond 
pads of the first die to the terminal pads on the substrate; and 

a second die comprising a first surface, an opposing second surface, and a perimeter; the 
first surface having bond pads disposed thereon; the second surface having a thickness removed 
along the perimeter of the die to provide a receded edge portion; the second die disposed on tiie 
first surface of the first die vdth the bond pads of the first die disposed within the recessed edge 
portion; the recessed edge portion having a sufficient height for clearance of the bonding 
elements extending from tiie bond pads on the first die. 

4. (previotisly amended) A stacked disassembly, comprising: 

at least two semiconductor dies disposed on a substrate in a stacked arrangement; the 
substrate comprising a surfEice having terminal pads disposed thereon; 

a first die disposed on said surfece of the substrate; the first die comprising a first side 
having bond pads disposed thereon, an opposing .second side^ and bonding elements connecting 
the bond pads of the first die to the terminal pads on the substrate; and 

a second die comprising a first side, an opposing second side, and a perimeter; the first 
side having bond pads disposed thereon; the second side comprising a recessed edge portion 
along the perimeter of the die; the second die disposed on the first side of the first die with the 
bond pads of the first die disposed within the recessed edge portion of the second die, the 
recessed edge portion having a height sufficient for passage of the bonding elements from the 
bond pads of the first die therethrough. ^ ! 

5. (previously amended) Thedieassembly of Claim 4. further comprisirig: bonding 
elements connecting the bond pads of the second die to the terminal pads on the substrate. 
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6. (original) The die assembly of ClaW 4, foither comprising: at least one of an 
adhesive element disposed between the first dieland the substrate, and an adhesive element 
disposed between the second die and the first die. 

7. (original) The die assembly of Claini 6, wherein the adhesive clement comprises a die 

attach adhesive. ; 

I 

8. (original) The die assembly of Claim 6, wherein the adhesive clement comprises a 
t^e adhesive. i 

j 

9. (original) The die assembly of Claim 4, wherein the second die has at least one of a 
length and a width greater than the first die. ; 

1 0. (original) The die assembly of Claim 4, wherein the bonding element comprises a 

TAB tape. \ 

\ 
% 

11. (original) Thedieasscmblyof Claim 4, wherein the bonding element comprises a 
wire bond. 



@006/020 



Patent Response 



12. (original) The die assembly of Claim 4, wherein the substrate comprises a material 
selected from the group consisting of bismaleixnide triazine resin, epoxy resins, ceramics, and 
polyimide resins. 

t 

13. (original) Tbedieassembly of Claim 4, wherein the substrate comprises a metal 
leadframe. \ 

14. (original) The die assembly of Claim 4, being at least partially encapsulated. 
[]T5-23. (canceUed) 
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(previously amended) A stacked die assembly, comprismg; 
a plurality of semiconductor dies disposed on a substrate in a stacked airangement; the 
substrate comprising a first surface having terminal pads disposed thereon, and a second surface; 

a first die disposed on the first surface of the substrate, and comprising a first surfece and 
a second surface having a recess formed therein; and 

a second die at least partially disposed in the recess of the first die, and comprising a first 
surface having bond pads disposed thereon, an opposing second surface disposed on the first die, 
and bonding elements connecting the bond pads of the second die to the terminal pads on the 
substrate; and 

a ^d die comprising a first sui&ce, an. opposing second surface, and a perimeter; the 
first surface having bond pads disposed thereon; and the second surface comprising a recessed 
•edge portion along the perimeter; the second surface of the third die disposed on the first surface 
f of the second die whereby the recessed edge portion provides sufficient clearance for the 
bonding elements extending from the bond pads of the second die. 

23. (previously amended) A stacked die assembly, comprising: 
a plurality of semiconductor dies disposied on a substrate in a stacked arrangement; the 
substrate comprising a first sur&ce having teriroinal pads disposed thereon, and a second sur&ce; 

a first die comprising a first sur&ce disposed on the first surface of the substrate in a flip 
chip attachment, and a second surface having ^cess, the recess having a sur&ce; and 

a second die at least partially disposed in the recess of the first die, and comprising a first 
surfece having bond pads disposed thereon, an opposing second surface disposed on the surfece 
of the recess, and bonding elements connecting the bond pads of the second die to the terminal 
pads on the substrate; and 

a third die comprising a first surface, an opposing second surface, and a perimeter, the 
first sur&ce having bond pads disposed diereori; and the second surfiace comprising a recessed 
edge portion along the perimeter; the second surface disposed on the fifst suffice of the second 
die whereby the recessed edge portion provides sufficient clearance for the bonding elements 
extending fiom die bond pads of the second die. 
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^. (original) Ite die assembly of Claim wherein Ae recess in the fiist die is 
substantially square or rectangular shaped. 

\1> \^ 

if, (original) Thedicasscmbly of Claim wherein the recess in the first die is 
substantially oval or circular shaped 

^. (previously amended) The die assembly of Claun ?5, further comprising: bonding 
elements connecting the bond pads of the third die to the terminal pads on the substrate. 

r y 2^. (original) The die assembly of Claim further comprising: at least one of an 

^ V/ adhesive element disposed between the first die and the second die, and an adhesive element 
^ disposed between the second die and the third die. 

M). (original) The die assembly of Claim p, wherein the third die has at least one of a 
length and a width greater than die second die. 

^. (original) Thedieassembly of Claim ^5. being at least partially encapsulated. 



(cancelled) 
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^. (previously amended) A stacked die assembly, comprising: 
at least two semiconducior dies disposed on a substrate in a stacked arrangement; the 
substrate comprising a first surface having terminal pads disposed thereon, and a second surface; 

a first die disposed on the first surface of the substrate; the first die comprising a first 
surface having bond pads disposed thereoii, and an opposing second surfecc having a recess 
formed therein; the first die attached to the substrate by an adhesive element disposed wifliin the 
recess; and bonding elements connecting the bond pads of the first die to the terminal pads on Ae 
substrate; and 

a second die comprising a first surface, an opposing second suifiice, and a perimeter; the 
first surface having bond pads disposed thereon; the second surface comprising a recessed edge 
along the perimeter; and the second die disposed on the first surface of the first die whereby the 
recessed edge provides sufficient clearance for the bonding elements extending from the first die. 

^. (original) Thedieassemblyof Claim wherein the adhesive element disposed 
within the recess comprises one of a die attach adhesive, and a tape adhesive. 

6.5' 93 

^. (original) The die assembly ofClaim^,fiirther comprising: a second adhesive 
element disposed between the first die and the second die. 

3^. (previously amended) The die assembly of Claim ^, fiirther comprising: bonding 
elements connecting the bond pads of the second die to the terminal pads on the substrate. 

Vl. (original) The die assembly of Claim wherein the second die has at least one of a 
length and a width greater than the first die. 

H f 

3B. (original) The die assembly ofClaim^, being at least partially oicapsulaied 
39-46, (cancelled) 
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(previously amended) A semiconduSctor die package, comprising the die assembly of 
Claim 1, further comprising bonding elements connecting the bond pads of the second die to the 
terminal pads on the substrate, and being at least partially encapsulated. 

: . 

4^. (previously amended) The package of Claim further conq>rising: external 
contacts disposed on the second surface of the substrate. 

31) 

4^, (original) The package ofClaim^], wherein the external contacts comprise a 
M conductive solder, conductive epoxy, or conductor-filled epoxy. 

ri i'i. - IP 

5^, (original) The package of Claim wherein the external contacts are in the form of 
.balls, columns, pins, or a combination thereof 



0: 



51. (cancelled) 



(previously amended) A semiconductor die package, comprising the die assembly of 
Claim further comprising bonding elements connecting ihc bond pads of the third die to the 
terminal pads on the substrate, and being at least partially encapsulated. 
^3-111. (cancelled) 
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1 (previously amended) A stacked die assembly, comprising: 
at least two semiconductor dies disposed on a substrate in a stacked arrangement; the 
substrate comprising a first surface having terminal pads disposed thereon, and a second surface; 

a first die disposed on the-first surface of the substrate, and comprising a first surfece 
having bond pads disposed thereon, a second surface, and bonding elements connecting the bond 
pads to the terminal pads on the substrate; and 

a second die comprising a* first surface, a second surfece, and a perimeter; the first surface 
having bond pads disposed thereibn; the second surfece comprising a recessed edge portion along 
Ac perimeter of the die; the second die disposed on the first surfece of the fint die with the bond 
pads on the first die positioned within the recessed edge portion; the recessed edge portion 
having a height sufficient for clearance of the bonding elements extending ftom the bond pads of 
the first die; 

means for mounting the first die on the substrate; 
means for mounting the second die on the first die; and 

means for connecting the bond pads of the first die to the terminal pads on the substrate. 

lip. (previously added) The assembly of Claim 1>2, wherein the mounting means 
comprises a die-attach adhesive, a tape adhesive, or a combination diereof. 

1^ 3M 

1^. (previously added) TheassemblyofClaimJil, wherein the connecting means 
comprises a wire bond. 

1 J^. (previously added) The assembly of Claim wherein the connecting means 
comprises a TAB tape. 

(previously added) The assembly of Claim ^2, further comprising means for 
coimecting the assembly to an external electrical apparatus. 

1 W- (previously added) The assembly of Claim 1/6, wherein the assembly connectmg 
means comprises a conductive solder, conductive cpoxy, or conductor-filled epoxy, attached to 
the second surface of the substrate. 
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yii. Cprcviously added) The assembly of Cladm 1/4, vibsKm the assembly connecting 
means are in the form of balls, columns, pins, or a combination thereof, attached to the second 
sui&ce of the substrate. 

1 )4. (previously added) The assembly of Claim l/i, being at least partially 
encapsulated to form a die package. 



{ 



120 - 123. (cancelled) 

1^4. (previously added) A stacked die assembly, comprising: 

a plurality of semiconducpr dies disposed on a substrate in a stacked arrangement; the 
substrate comprising a first surface having terminal pads disposed thereon, and a second surface; 

a first die disposed on the first surface of tlie substrate, and comprising a first surface and 
a second surface having a recess formed therein; and 

a second die at least partially disposed in the recess of the first die. and comprising a first 
surfece having bond pads disposed thereon, an opposing second surfiace disposed on the first die; 
and 

a third die comprising a first surface, an opposing second surfSace, and a perimeter, die 
first surfece having bond pads disposed thereon; and the second surface comprising a recessed 
edge portion along the perimeter; the second surfece of the third die disposed on the first surface 
of the second die; 

means for motmting the first die on the substrate; 

means for mounting the second die in the recess of the first die; 

means for mounting the third die on the second die; and 

means for connecting xhi bond pads of the second and third dies to the terminal pads on 
the substrate. 

lAdiereby the recessed edge portion of the tmd die provides sufficient clearance for the 
connecting means extending froin the bond pads of the second die to the substrate. 

\2p. (previously added) j The assembly of Claim Ijfi, wherein the mounting means of the 
first die comprises a fiip chip attachment 
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1^. (previously added) The assembly of Claim 1^, further comprising means for 
comiecting the assembly to an external electrical apparatus. 

1^. (previously added) The assembly of Claim 1^4. being ai least partially 
encapsulated to form a die package. 



^28 - 136. (cancelled) 

l^. (previously added) |An ^paratus, comprising: 
an electrical apparatus; and 

the die package of Claim 1 1 9 in electrical communication with tiic electrical apparatus. 

Cr\2k• (previously added) The apparatus of Claun >57, wherein the dectrical apparatus is 
selected &om the group consisting of a PCB. motherboard, program logic controller, and testing 
/ apparatus. 

1 ^. (previously added) ; An apparatus, comprising: 
an electrical q^aratus; and ^ | 

the die package of Claim- 1^ in electrical communication with the electrical apparatus. 
^40. (cancelled) 

1^1 . (previously added) ! An apparatus, comprising: 
an electrical apparatus; aind ^ 

the die package of Claimj ip^ in electrical communication with the electrical apparatus. 
/l42-143. (cancelled) * 

14^. (previously added) A panel substrate, comprising multiple die assemblies 
according to Claim 1. 
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J45. (cancelled) 

1^. (previously added) A panel substrate, comprising multiple die assemblies 
according to Claim ' ^ 



147-148. (cancelled) 



1^. (previously added) A stacked die assembly, comprising: 
at least two semiconductor dies disposed on a substrate in a stacked arrangemenl; the 
substrate comprising a first surface having terminal pads disposed thereon, and a second surface; 

a first die disposed on the first surface of the substrate, and comprising first and second 
surfaces, bond pads disposed on the first surface, and bonding elements interconnecting the bond 
pads and the terminal pads; and 

a second die disposed on the first surface of the first die, and comprising first and second 
suifeces, a perimeter, bond pads disposed on the first surface, and the second surface comprising 
/V / a recessed edge portion along the perimeter of the die; the bond pads on the first die positioned 
f \ Q wiAin the recessed edge portion; the recessed edge portion having a height sufficient for 
I J dcaranceofthe bonding elements intercormecting the bond pads ofthe first die and the terinii^ 

pads on &e substrate. 

l^, (previously added) A stacked die assembly, comprising: 
a first die disposed on a substrate, a second die disposed on the first die in a stacked 
arrangement, and bonding elements interconnecting bond pads disposed on the first die to 
terminal pads disposed on the substrate, the bonding elements disposed within a recessed edge 
portion along a perimeter of Ae second die, the recessed edge portion having a height sufficient 
for clearance of the bonding elements. 

]/h (previously added) The die assembly ofClaiml^, further comprising: bonding 
elements connecting bond pads disposed on the second die to terminal pads on the substrate. 
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1^. (previously added) The die assembly of Claim 1^, finther comprising: an 
adhesive element disposed on a surface of the first die between the substrate, the second die, or 
both. 

53 . 

isfe. (previously added) The die assembly of Claim 1^0. wherein the second die has at 
least one of a length or a width greater than the first die. ^ 

(previously added) Tlie die assembly of Claim 1^, wherein the substrate 

comprises a leadframe. 

1 is. deviously added) The die assembly of Claim 1^0. being at least partially 
encapsulated. 

/ ^ (previously added) The die assembly of Claim ^0, wherein the first die is ailached 

\^ \ to the substrate by an adhesive element disposed within a recess within a surface of the die. 

I l/f. (previously added) The die assembly of Qaim y 0, wherein the first die compnses 

first and second surfaces, the second die being disposed on the second surface, and the first 
surface comprising a recess. 

l/g. (previously added) The die assembly of Claim 1 wherein an adhesive element is 
disposed \vithin the recess of the first die. 

1 S9, (previously added) The die assembly of Claim 1 wherein a third die is disposed 
within the recess of the first die. 

Idb. (previously added) A panel substrate, comprising multiple die assemblies 
according to Claim 1^. ^ 

10. (previously added) An apparatus, compnsmg: 
an electrical apparatus; and 

the die assembly of Claim 150 in electrical communication with the electrical apparatus. 



15 

862130V1 



